
More electricity for 
less CO2

Yves Bamberger
EDF’s Chairman and CEO 
scientific advisor
Member of the french 
Academy of technology



More electricity for less CO2
Introduction : the trend

On the demand side
1.1 - At home
1.2 - On the road
1.3 - In the industry

The "smart" electrical system
2.1 - The smartmeter
2.2 - The smartgrid
2.3 - The electrical mix

Conclusion : the need for…

1

2



EDF Group at a glance

USA (49%)
Partnership with Constellation 

Energy

France
Capacity: 98.4 GW 

(63 GW nuclear)
Gas: 3 Gm3

Clients: 30 million
Networks: 1,380,000 km

Germany
EnBW (45%)

No. 3 electricity utility

Italy
Edison (50%)

No. 2 electricity utility

Sales: €64.3 billion
Net profit: €3.4 billion
Global customer base:  38.1 million
Employees worldwide: 161,000
Installed capacity: 128.2 GW
Output: 610 TWh

United Kingdom
EDF Energy (100%)

No. 1 distributor
British Energy (96.44%)

Volumes handled

Electricity: 745 TWh
Gas: 116 Gm3

Fuels: 237 mt 
Oil: 141 mb

China
Figlec

(100 % EDF Laibin power plant)
Installed capacity : 720 Mwe

Shandong Zonghua Power Company
(EDF 19, %)

Installed capacity : 3000 MWe
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Many electric end-uses since Thomas Edison
Lighting bulbs

Integrated space heating 

Washing machine

Digital photo frame 

Vacuum cleaner 

Electric locomotive, London underground

First electric railroad in Europe 

Geothermal heat pump 

TV set
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A visible and clear trend…
Electricity Share on final Energy Consumption 

Source Eurostat et Enerdata



More electricity for less CO2…



Limitation of fossil resources

The “right” energy quantity for all human beings

Climate change Energy Independence 

Energy Demand

More electricity for less CO2
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Buildings : the first energy use in France…
Final energy consumption CO2 emissions

Buildings   42%

Transport    32%

Industry    24%

Agriculture     2%

Buildings    28%

Transport    30%

Industry    23%

Agriculture    19%

70% Heating

10% Hot water

7% Cooking

13% Lighting / appliances

Residential buildings (France)

2/3 of total energy used for space 
heating and hot water in residential 
and commercial buildings



Four steps towards energy efficiency in buildings

1 – Reduce 
energy demand

2 – Produce heat with 
renewables

4 – Produce 
electricity with 
renewables

3 – System 
control 
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Estimated possible CO2 savings versus costs
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EDF R&D

Innovation  for retrofitting  Thin insulation panel  & External 
insulation 

Wall internal insulation 

Issue : to develop thin insulation 
panel for wall & ground floor 
internal insulation (vaccum 
insulation panel,…)

Wall external insulation

Issue : to reduce installation cost to be able to take advantage of every facade 
restoration to insulate

Before After



EDF R&D

Consumption analysis and forecasting : examples

Energy saving potential evaluation >
(or  CO2 emissionpotential reductions evaluation)

< Field studies

< Forecasting scenarios

Attic 
insulation

Solar hot 
water

Condensing 
boilers

Lighting Cooling

Heat 
pumps

Double 
glazing

Floor 
insulation

External 
insulation

Cost (€/MWh) 

Potential savings in households (TWh/year) with Best Available Technologies
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Consommat ions t ous usages
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EDF R&D (2000 m2 office renovation with a 
geothermal heat-pump)

EDF R&D, ECEEE 2007











From idea to Field-Test
September 2008 : Specification and 
Beginning of Computer Aided Design

March 2009 : Prototype Assembly

January 2010 : Field test Installation

May 2009 : Laboratory test
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Plug-in hybrid electric vehicles: an effective answer to CO2
emissions for transports

1 million PHEV @50% in France in 2020  -1 Mt CO2 and -0.5 Mtep oil



22 EDF R&D, September 23, 2009

Industry : 25% to 30% of energy consumption 
Energy consumption

Main consumers: steel industry, chemical industry and food industry

1/3
Of electricity

2/3
Of fossil energy

70%
Of energy used to 

produce heat
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Other industries
Clothes ind.
Pulp and Paper
Mechanical ind.
materials (Glass...)
Food industry
Chemical
Non ferrous ind.
Steel ind.



23 EDF R&D, September 23, 2009

Energy Efficiency in industry

1 –Better energy 
management and 
equipments with higher 
efficiency 

2 –High temperature heat : induction 
heating
Foundries, mechanical industry., 
heat treatment, food, Para chemical

3- Low temperature heat : 
Heat pump to recover lost heat
Food, chemical, paper industries, …

-1,5 MtCO2 -7 TWh +3 TWh

Emissions 
CO2/year

Fossil 
Energy /year

Electricity
/year

-7,3 MtCO2 -31 TWh +10 TWh

-11 MtCO2 -34 TWh -

- 0,8 MtCO2 - -16 TWh

-23 MtCO2 -94 TWh +5 TWh

Elec.

Fossil

Potential savings

4- Other substitutions 
Motors, electric furnaces, …

-2,8 MtCO2 -13 TWh +8 TWh
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Ancient times : Power Line Current (PLC) gen. 0

1955: EDF decides to deploy 
« TCFM »: central remote control 
via musical frequency.

For tariff modulation (off-peak 
hours, day/night).

For load-shifting:
 10 million water heaters 
automatically switched on at 
night hours.
 Day-ahead notice on prices 
and day-ahead customer 
withdrawal during 22 peak days 
a year.

HV

MV

BT

customer

175/188 Hz

TCFM
Signal

generator
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ERDF’s Linky project
The Linky pilot

Linky is the name of ERDF’s complete 
Advanced Metering Management system
The main project goals are:
 Design an easily maintainable & adaptive 
system
 Equipment from all vendors must be 
interoperable & interchangeable
 Security guaranteed at all levels
 Robustness, availability & performance 
 20 years service life of meters & data 
concentrators
 Highly integrated & flexible information system

System design must guarantee 
scalability to 34 millions meters & 

700 000 data concentrators
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The pilot roll-out status
 Figures of September 4th, 2010

• 123.000 meters rolled out today
• 300.000 meters rolled out at the end of 2010
• 5000 concentrators roll-out almost complete

Rural : Touraine
105 000 electricity customers
150 towns 
4 800 concentrators

Urban : Lyon
190 000 electricity customers
4 arrondissements + 11 towns 
1 200 concentrators
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Functionalities of Linky

Support of EDF historical tariffs and 
new TOU tariffs
Active energy load profile
4 quadrant metering
Unidirectional interface for in-home 

displays and energy-managers on 
USB connector
Power quality monitoring
Subscribed power level managed 

remotely by integrated load switch
Overvoltage protection of client 

installation
Integrated PLC modem

Photo shows single-phase 
version     
a three-phase version also 
exists
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A three-tier architecture with 2 communication media

Urban areas :
up to 1200 meters per 
transformer

Rural areas: 
alternative solution 
needed if < 5 
customers per 
transformer

Concentrator
WAN

90 to 98% 

AMM architecture
IT PLC

TBD



About the benefits of smartmeters (Automated Meter Reading)

Distribution operators :
 Reduction of O&M costs
 Improved performances and state 

estimation of the network
 Monitoring local production and 

DSM (defer investment and play a 
new role in the electrical system)

 New services to market operators 

Customers/users :
 Simplified contractual 

relationship
 Better knowledge of their habits
 New energy services and tariffs
 Enabling energy management 

and savings

Producers and balance 
responsible party :

 Reduce peak production and 
increase CO2 savings

 Easier aggregation of renewable 
energy in their portfolio

 Better ability to forecast load and 
DER production

AMI
Retailers :
 Better knowledge of 

customers needs and habits
 Innovative tariffs and offers 

and energy services



Towards a Home Area Network (HAN) for energy efficiency …
or   the  devil is in the details ! 



Energy provider
Vendor

Agreggator

Towards a Home Area Network (HAN) for energy efficiency



Energy provider
Vendor

Agreggator

Towards a 
circulation grid !DSO

Towards a Home Area Network (HAN)  for energy efficiency



Who is the user?  

• The customer?

• The contract owner?

• The energy consumer?

• The energy producer or „storer“?

• The citizen?

• The household?

Presenter
Presentation Notes
�



Household
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∞
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System
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attributes

Subjective
attributes

Technical
System
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/ House
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Services

(Source: EnCT 2010)
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Customer Needs/Priorities

(Source: EnCT 2010)

Source : T. Kukuk – EnCT GmbH



Smart Metering or Innovations in Tarifs and 
Services

Tariffs

• Time of Use Pricing (ToU)
• Critical Peak Pricing (CPP)
• Real-Time-Pricing (RTP)
• Direct Load Control (DLC)
• Time of Sale Pricing

Services

• Information / Advice
• Warning / Alarm

Source : T. Kukuk – EnCT GmbH
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The Voltage and VAr control issue in MV networks
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Vmin
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+/- QG

Voltage

Feeder
length
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DSO
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Technical solutions/innovations to enable sustainable
DG integration

Which interactions between actors 
for the controlability?

Observability for both TSO and DSO



Low voltage 
transformer(s)

Low voltage electrical power grid (230/400 V)

Communication network

Control 
Unit

Request from an  
upstream aggregator* 

Generation and
storage units

Tertiary Residential Public lighting

* : will be simulated
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PREMIO’s plateform design

Presenter
Presentation Notes
Mise en œuvre de la plate-forme :1- Sur le réseau de distribution, en aval des postes HTA/BT (réseau 230/400 V)2- Des expérimentations hébergées en situation « réelle » dans de l’existant …… couvrant les secteurs résidentiel, tertiaire et éclairage public3- La centrale de pilotage reçoit une consigne en provenance d’un « opérateur amont » (technique et/ou commercial). Cette consigne est simulée sous la forme d’une « Alerte MDE »



WEB In the street 
displays

Day ahead critical periods are simulated

CO2
National level

Load Peak
at the substation 

supplying the territory

Two indicators
from the objectives 

of PREMIO

Optimal use of the 
load reduction 

capacity 
agregated in the 

control unit

Day ahead
critical period

OK 

Individual requests

Public 
information



Smartgrid ,storage and central load control (for EV)

Source : T. Dederichs - RWTH Aachen University



Source : Gartner



Source : Gartner
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Hydro 2050

Power from Renewable energy sources : 
Opportunities versus costs ?
+ :economic maturity

Saturation

Subsidies

Hydro
2008

Solar 2008

Marine energies 2008

Marine energies 2050

Wind 2008

Biomass 2050

Biomass 2008

Geothermal 2008

Geothermal 2050

 Storable and flexible

 Storable

 Intermittent generation

Wind 2050

Solar 2050

+ : growth 
opportunities



How is the demand satisfied in France?
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How to optimize the system while integrating 
intermittent renewables ?



Storage at every scale will « disturb » business as 
usual

Sites in La Réunion (France) and hundred 
sites in Japan, more than 150 MW

Ota City (Japan)

Demonstration projects for CAES 
(Compressed Air Energy Storage)

Nant de Dranse 600MW pumped storage 
project

Swiss operators to sell peak load to Europe ?

Houses with PV, 2MW in total

NaS batteries
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System of national systems





Conclusion 1: the need for….

smart stable regulations

which implies

*systemic research
*and smart politicians…

55 - Y. Bamberger / SH1 - July 2010
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Conclusion 2 : more electricity for less CO2 for   
sustainable development

Energy efficiency

Renewable energies Nuclear energy

+
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Thank you
for your attention !

yves.bamberger@edf.fr

mailto:yves.bamberger@edf.fr�


Stéphane LASCAUD     Batteries pour véhicules électrique et application réseaux : enjeux et défis.       Académie des sciences – 4 mai 
2010

Le stockage d’énergie sur les réseaux 
électriques dans le monde. 

140 000 MW

Stockage d’air comprimé 
et turbine à gaz: 477 MW

Batteries Sodium Soufre: 400 MW

Batteries Plomb acide: 125 MW

Batteries Nickel Cadmium: 40 MW

Batteries Lithium ion: 15 MW

Batteries redox flow 10 MW

Source Fraunhofer Institute, 
EPRI, EDF R&D

Station de transfert d’énergie 
par pompage de Grand-

Maison 1680 MW

Salle des machines d’un barrage
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